Transient hypoxia induces sequestration of M1 and M2 muscarinic acetylcholine receptors.
Oxidative stress has been implicated in impairing muscarinic acetylcholine receptor (mAChR) signaling activity. It remains unclear, however, whether alterations in the cell surface distribution of mAChRs following oxidative stress contribute to the diminished mAChR signaling activity. We report here that M1 and M2 mAChRs, stably expressed in Chinese hamster ovary cells, undergo sequestration following transient hypoxic-induced oxidative stress (2% O2). Sequestration of M1 and M2 mAChRs following transient hypoxia was associated with an increase in phosphorylation of these receptors. Over-expression of a catalytically inactive G protein-coupled receptor kinase 2 (GRK2 K220R) blocked the increased phosphorylation and sequestration of the M2, but not M1, mAChRs following transient hypoxia. Hypoxia induced phosphorylation and sequestration of the M1 mAChR was, however, blocked by over-expression of a catalytically inactive casein kinase 1 alpha (CK1alpha K46R). These results are the first demonstration that M1 and M2 mAChRs undergo sequestration following transient hypoxia. The data suggest that increased phosphorylation of M1 and M2 mAChRs underlies the mechanism responsible for sequestration of these receptors following transient hypoxia. We report here that distinct pathways involving CK1alpha and GRK2 mediated sequestration of M1 and M2 mAChRs following transient hypoxic-induced oxidative stress.